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5̂4)  Pressure-sensitive  adhesive  tape. 
A  base  fabric  for  a  pressure-sensitive  adhesive  tape 

comprising  as  the  warp  a  flat  yarn  of  polyester  fibers 
containing  a  specific  residue  in  the  molecular  chain.  A 
pressure-sensitive  adhesive  tape  obtained  from  this  base 
fabric  is  easy  to  tear  in  the  crosswise  direction  and  has  a 
smooth  torn  edge. 



BACKGROUND  OF  THE  INVENTION 

F i e l d   of  t he   I n v e n t i o n  

The  i n v e n t i o n   r e l a t e s   to   a  b a s e   f a b r i c   f o r   a  p r e s s u r e -  
- s e n s i t i v e   a d h e s i v e   t a p e .   P a r t i c u l a r l y ,   t h e   i n v e n t i o n  

r e l a t e s   to  a  b a s e   f a b r i c   f o r   a  p r e s s u r e - s e n s i t i v e   a d h e s i v e  

t a p e   w h i c h   i s   made  of  p o l y e s t e r   f i b e r s   n o t   w i d e l y   u s e d  

h i t h e r t o   in  t h e   a r t   and  i s   e a s y   to   t e a r   and  c a p a b l e   o f  

p r o v i d i n g   a  s m o o t h   t o r n   edge   when  i t   i s   t o r n .  

D e s c r i p t i o n   of  t h e   P r i o r   A r t  

R e c e n t l y ,   p r e s s u r e - s e n s i t i v e   a d h e s i v e   t a p e s   a r e   w i d e l y  

u s e d   f o r   b i n d i n g   p a c k a g e s .   One  r e q u i s i t e   f o r   such   a  

p r e s s u r e - s e n s i t i v e   a d h e s i v e   t a p e   i s   t h a t   t h e   t a p e   has   a n  

u l t i m a t e   e l o n g a t i o n   of  f rom  10  to   15%  in  i t s   l e n g t h w i s e  

d i r e c t i o n .   When  t he   u l t i m a t e   e l o n g a t i o n   i s   more  t h a n   15%,  

t h e   r e s u l t a n t   t a p e   i s   d i f f i c u l t   to   t e a r .   In  such   a  c a s e ,  
i f   t he   t a p e   i s   f o r c i b l y   t o r n ,   t h e   t o r n   edge   b e c o m e s   r o u g h .  

C o n v e n t i o n a l   b a s e   f a b r i c s   f o r   a  p r e s s u r e - s e n s i t i v e  

a d h e s i v e   t a p e   w h i c h   have   h e r e t o f o r e   b e e n   p r o p o s e d   a r e   t h o s e  

in  w h i c h   a  r a y o n   spun   y a r n   or  a  p o l y v i n y l   a l c o h o l   f i b e r  

y a r n   i s   u s e d   f o r   t h e   warp  and  t h e   w e f t .   Both   of  t h e s e  

f a b r i c s   f u l f i l l   t h e   a b o v e - m e n t i o n e d   e l o n g a t i o n   r e q u i r e m e n t .  

H o w e v e r ,   t he   b a s e   f a b r i c   made  of  t he   f o r m e r   spun  y a r n  
has   d i s a d v a n t a g e s   in  t h a t   t h e   f a b r i c   has   a  wet  s t r e n g t h   a s  

low  as  f rom  45  to   55%  of  t h e   d r y   s t r e n g t h ,   t he   t h i c k n e s s   i s  

u n e v e n ,   t h e   s u r f a c e   i s   n o t   f l a t ,   and  t he   f a b r i c   h a s   a n  

a d h e s i v e   r e s i n   d e p o s i t e d   on  i t s   s u r f a c e   in  an  e x c e s s i v e  

a m o u n t .   On  t he   o t h e r   h a n d ,   t h e   b a s e   f a b r i c   made  of  t h e  

l a t t e r   y a r n   has   d r a w b a c k s   in  t h a t   t h e   e m p l o y e d   raw  m a t e r i a l  

i s   e x p e n s i v e ,   t he   p r o d u c t i o n   p r o c e s s   of  t he   raw  y a r n   i s  

c o m p l i c a t e d ,   and  t he   f a b r i c   has   a  wet   s t r e n g t h   as  low  a s  

from  70  to   80%  of  t h e   d ry   s t r e n g t h .  

In  o r d e r   to  r e s o l v e   t h e s e   d r a w b a c k s ,   t h e r e   i s   p r o p o s e d ,  

in  J a p a n e s e   L a i d - o p e n   P a t e n t   S p e c i f i c a t i o n   No.  5 0 - 7 1 5 7 0 ,   a  

b a s i c   f a b r i c   f o r   a  p r e s s u r e - s e n s i t i v e   a d h e s i v e   t a p e  

c o n s i s t i n g   of  a  p o l y e s t e r   f a b r i c ,   in  w h i c h   a  m u l t i f i l a m e n t  



y a r n   w i t h   no  t w i s t   ( h e r e i n a f t e r ,   r e f e r r e d   to  as  a  f l a t  

y a r n )   of  no t   more  t h a n   40  d e n i e r   i s   e m p l o y e d   as  t h e   w a r p ,   a  

low  s h r i n k a b l e   f l a t   y a r n   of  a  f i n e n e s s   of  t h r e e   t i m e s   o r  

more  t he   f i n e n e s s   of  t h e   warp   i s   e m p l o y e d   as  t h e   w e f t ,   a n d  

t h e   w e f t   d e n s i t y   i s   n o t   l e s s   t h a n   7  y a r n s / c m .   In  t h i s  

f a b r i c ,   in  o r d e r   to  make  i t   e a s y   to  c u t   t h e   warp  y a r n ,   t h e  

f i n e n e s s   of  the   warp   y a r n   i s   l i m i t e d   to  n o t   more  t h a n   4 0  

d e n i e r   and ,   in  a d d i t i o n ,   a  y a r n   w i t h   no  t w i s t   i s   e m p l o y e d  

as  t he   w a r p .   The  low  s h r i n k a b l e   f l a t   y a r n   i s   e m p l o y e d   a s  

t h e   w e f t   to  a v o i d   t h e   d i m e n s i o n a l   c h a n g e   of  t h e   r e s u l t i n g  

a d h e s i v e   t a p e   w h i c h   may  o f t e n   o c c u r   a t   t h e   t i m e   of  d r y i n g  

t he   f a b r i c   f o r   t he   r e m o v a l   of  a  s o l v e n t   a f t e r   t h e   c o a t i n g  

of  t h e   a d h e s i v e .   H o w e v e r ,   t h i s   b a s e   f a b r i c   s t i l l   h a s  

d r a w b a c k s   in  t h a t   t h e   t h i c k n e s s   i s   u n e v e n ,   t h e   s u r f a c e   i s  

n o t   f l a t ,   and  the   a d h e s i v e   i s   l i a b l e   to   be  d e p o s i t e d  

u n e v e n l y   on  t h e   s u r f a c e .  

F u r t h e r ,   in  J a p a n e s e   L a i d - o p e n   P a t e n t   S p e c i f i c a t i o n  

No.  5 2 - 5 8 0 6 7 ,   t h e r e   i s   d i s c l o s e d   a  s u b s t r a t e   f o r   a  

p r e s s u r e - s e n s i t i v e   a d h e s i v e   t a p e   c o m p o s e d   of  a  woven  f a b r i c  

h a v i n g   a  y a r n   of  a  f i n e n e s s   of  l e s s   t h a n   0 .3   mm  as  t h e   w a r p  
and  a  y a r n   of  a  f i n e n e s s   of  n o t   l e s s   t h a n   0 . 3  m m   as  t h e  

w e f t .   In  t he   e x a m p l e   of  t h i s   p r i o r   a r t ,   a  f a b r i c   h a v i n g   a n  

u l t i m a t e   e l o n g a t i o n   o f . 4 9   to  62%  in  t h e   warp  d i r e c t i o n   i s  

e m p l o y e d   as  t h e   s u b s t r a t e   f o r   an  a d h e s i v e   t a p e .   H o w e v e r ,  

t h e   a d h e s i v e   t a p e   r e s u l t i n g   from  a  f a b r i c   h a v i n g   s u c h   a  

h i g h   e l o n g a t i o n   i s   d i f f i c u l t   to  t e a r ,   so  t h a t   t he   t o r n   e d g e  

b e c o m e s   u n d e s i r a b l y   r o u g h   and  f r a y e d .   In  a d d i t i o n ,   s i n c e  

t h e   f a b r i c   has   a  d i f f e r e n c e   in  t he   f i n e n e s s   b e t w e e n   t h e  

warp   and  w e f t ,   the   f a b r i c   has   d r a w b a c k s   s i m i l a r   to  t h o s e   a s  

a b o v e - m e n t i o n e d   w i t h   r e s p e c t   to   t he   f a b r i c   of  J a p a n e s e  

L a i d - o p e n   P a t e n t   S p e c i f i c a t i o n   No.  5 0 - 7 1 5 7 0 .  

SUMMARY  OF  THE  INVENTION 

I t   has  now  b e e n   f o u n d   t h a t   t he   a b o v e - m e n t i o n e d  

d r a w b a c k s   can  e n t i r e l y   be  o v e r c o m e   by  u s i n g   a  y a r n   o f  

s p e c i f i c   p o l y e s t e r   f i b e r s   as  t h e   warp  of  a  b a s e   f a b r i c   f o r  

a  p r e s s u r e - s e n s i t i v e   a d h e s i v e   t a p e .  

The  s p e c i f i c   p o l y e s t e r   f i b e r   y a r n   u s a b l e   f o r   t h e  



p r e s e n t   i n v e n t i o n   i s   a  y a r n   of  p o l y e s t e r   f i b e r s   w h i c h   c a n  

m a i n t a i n   a  t e n s i l e   s t r e n g t h - e l o n g a t i o n ,   b o t h   a  s t r e n g t h   a n d  

an  e l o n g a t i o n ,   s a t i s f a c t o r y   to  be  woven  i n t o   a  f a b r i c  

d u r i n g   t h e   w e a v i n g   and  can  p r o v i d e   a  f a b r i c   c a p a b l e   o f  

m a i n t a i n i n g   a  t e a r i n g   s t r e n g t h   and  e l o n g a t i o n   s u f f i c i e n t   t o  

be  e a s i l y   t o r n   and  c a p a b l e   of  p r o v i d i n g   a  s m o o t h   t o r n  e d g e  

when  t he   p r e s s u r e - s e n s i t i v e   a d h e s i v e   t a p e   i s  t o r n .   M o r e  

p a r t i c u l a r l y ,   i t   i s   n e c e s s a r y   t h a t   the   y a r n   p o s s e s s e s   a  

t e n s i l e   s t r e n g t h - e l o n g a t i o n   s u f f i c i e n t   to   w i t h s t a n d   t h e  

t e n s i o n   l o a d e d   on  t h e   y a r n   d u r i n g   the   w e a v i n g ,   w h i c h   i s  

g e n e r a l l y   s a i d   to  be  a  s t r e n g t h  o f   more  t h a n   a b o u t   2  g / d  

and  an  e l o n g a t i o n   of  more   t h a n   a b o u t   20%  in  b o t h   t he   w a r p  
and  t he   w e f t .   On  t h e   o t h e r   h a n d ,   f o r   t he   s t r e n g t h - e l o n g a t i o n  

r e q u i r e d   f o r   a  p r e s s u r e - s e n s i t i v e   a d h e s i v e   t a p e ,   t h e  

s t r e n g t h   in  t h e   w e f t   d i r e c t i o n   s h o u l d   be  n o t   l e s s  t h a n  

15  k g / 2 5   m m . w i d t h ,   as  m e a s u r e d   by  the   m e t h o d   of  J I S  

( J a p a n e s e   I n d u s t r i a l   S t a n d a r d )   Z  1524 ,   and  t h e   e l o n g a t i o n  

s h o u l d   be  in  a  r a n g e   f rom  10  to  15%.  The  t a p e   s h o u l d   h a v e  

a  t e a r i n g   s t r e n g t h   of  n o t   more   t h a n   400  g  as  m e a s u r e d   b y  

t h e   m e t h o d   of   J IS   L  1 0 9 6 .  

To  p r o d u c e   a  p r e s s u r e - s e n s i t i v e   a d h e s i v e   t a p e   f rom  a  

b a s e   f a b r i c ,   a  r e s i n   l a y e r   i s   p l a c e d   on  a t   l e a s t   one  of  t h e  

two  s u r f a c e s   of  a  p l a n e - w o v e n   b a s e   f a b r i c   and  h e a t e d   t o  

d r y ,   and  t h e r e a f t e r ,   a  r e l e a s i n g   a g e n t   is   a p p l i e d   to  o n e  

s u r f a c e   and  an  a d h e s i v e   to   t h e   o t h e r   s u r f a c e .  

The  p r e s e n t  i n v e n t i o n   i s   b a s e d   on  t he   d i s c o v e r y   t h a t  

an  e x c e l l e n t   b a s e   f a b r i c   f o r   a  p r e s s u r e - s e n s i t i v e   a d h e s i v e  

t a p e   can  be  o b t a i n e d   i f   a  y a r n   of  p o l y e s t e r   f i b e r s ,   t h e  

s t r e n g t h - e l o n g a t i o n   of  w h i c h   can  be  c h a n g e d   to   a  v a l u e  

r e q u i r e d   of  t he   warp  of  a  p r e s s u r e - s e n s i t i v e   a d h e s i v e   t a p e  

a t   t h e   t i m e   of  t h e   h e a t   t r e a t m e n t   in  t he   p r o c e s s   of  t h e  

p r o d u c t i o n   of  t he   a d h e s i v e   t a p e ,   i s   u sed   f o r   t he   warp   o f  

t h e   b a s e   f a b r i c .   I t   ha s   now  b e e n   found   t h a t   t he   s t r e n g t h  

of  t he   s p e c i f i c   p o l y e s t e r  f i b e r s   as  u s e d   in  t h e   p r e s e n t  

i n v e n t i o n   is   r e d u c e d   s o m e w h a t ,   b u t   n o t   g r e a t l y ,   as  o c c u r s  

s i m i l a r l y   in  o r d i n a r y   p o l y e s t e r   f i b e r s ,   by  t h e   h e a t  

t r e a t m e n t   in  t h e   p r o c e s s   of  t h e   p r o d u c t i o n   of  a  p r e s s u r e -  



s e n s i t i v e   a d h e s i v e   t a p e ,   b u t   s u r p r i s i n g l y ,   t h e   e l o n g a t i o n  

of  t h e  ' s p e c i f i c   p o l y e s t e r   f i b e r s   i s   g r e a t l y   l o w e r e d   by  t h e  

h e a t   t r e a t m e n t .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

The  o r d i n a r y   p o l y e s t e r   f i b e r   as  u s e d   h e r e i n   i n c l u d e s  

t y p i c a l l y   f i b e r s   of  p o l y e s t e r s   h a v i n g   t e r e p h t h a l i c   a c i d   a s  

t he   a c i d   c o m p o n e n t   and  a t   l e a s t   one  g l y c o l   s e l e c t e d   f r o m  

a l k y l e n e   g l y c o l s   of  2  to   6  c a r b o n   a t o m s ,   i . e .   e t h y l e n e  

g l y c o l ,   t r i m e t h y l e n e   g l y c o l ,   t e t r a m e t h y l e n e   g l y c o l ,  

p e n t a m e t h y l e n e   g l y c o l   and  h e x a m e t h y l e n e   g l y c o l ,   p r e f e r a b l y  

e t h y l e n e   g l y c o l   as  t he   g l y c o l   c o m p o n e n t .   In  t h e   p o l y e s t e r s ,  

t h e   t e r e p h t h a l i c   a c i d   c o m p o n e n t   may  be  p a r t i a l l y   r e p l a c e d  

by  a n o t h e r   b i f u n c t i o n a l   c a r b o x y l i c   a c i d   c o m p o n e n t   a n d / o r   a  

p a r t   of  t h e   g l y c o l   c o m p o n e n t   may  be  r e p l a c e d   by  a  d i o l  

c o m p o n e n t   o t h e r   t h a n   t h o s e   m e n t i o n e d   a b o v e .  

The  b i f u n c t i o n a l   c a r b o x y l i c   a c i d s   o t h e r   t h a n  

t e r e p h t h a l i c   a c i d   i n c l u d e   a r o m a t i c ,   a l i p h a t i c   and  a l i c y c l i c  

b i f u n c t i o n a l   c a r b o x y l i c   a c i d s ,   s u c h   as  i s o p h t h a l i c   a c i d ,  

n a p h t h a l e n e d i c a r b o x y l i c   a c i d ,   d i p h e n y l d i c a r b o x y l i c   a c i d ,  

d i p h e n o x y e t h a n e d i c a r b o x y l i c   a c i d ,   S - h y d r o x y e t h o x y b e n z o i c  

a c i d ,   p - h y d r o x y b e n z o i c   a c i d ,   a d i p i c   a c i d ,   s e b a c i c   a c i d   a n d  

1 , 4 - c y c l o h e x a n e d i c a r b o x y l i c   a c i d .   The  d i o l   c o m p o u n d s   o t h e r  

t h a n   t he   a b o v e - m e n t i o n e d   g l y c o l s   i n c l u d e   a l i p h a t i c ,  

a l i c y c l i c   and  a r o m a t i c   d i o l   c o m p o u n d s ,   s u c h   as  c y c l o h e x a n e -  

- 1 , 4 - d i m e t h a n o l ,   n e o p e n t y l   g l y c o l ,   b i s p h e n o l   A  a n d  

b i s p h e n o l   S .  

The  s p e c i f i c   p o l y e s t e r   f i b e r s   u s a b l e   f o r   t h e   p r e s e n t  

i n v e n t i o n   c o n t a i n   a  r e s i d u e   of  t h e   f o l l o w i n g   f o r m u l a   in  t h e  

m o l e c u l a r   c h a i n .  

in   w h i c h   X  i s   - S 0 3 N a ,   - X ' ,   -OR,  -R '   or  -OAr ,   X'  i s   h a l o g e n ,  
R  a n d   R'  a r e   i n d e p e n d e n t l y   a l k y l ,   Ar  i s   an  a r o m a t i c   r a d i c a l  

w h i c h   may  o p t i o n a l l y   be  s u b s t i t u t e d ,   m  i s   1  to   3,  n  a n d  l  



a r e   i n d e p e n d e n t l y   0  to   2,  and  t h e   b o n d i n g   p o s i t i o n s   of  t h e  

- ( C H 2 ) n -   and  - ( C H 2 ) Q -   may  be  o r t h o - ,   m e t a -   or  p a r a - p o s i t i o n s .  

M o r e o v e r ,   t he   s p e c i f i c   p o l y e s t e r   may  c o n t a i n   a  r e s i d u e   o f  

t h e   a b o v e - m e n t i o n e d   a d i p i c   a c i d ,   s e b a c i c   a c i d ,   n e o p e n t y l  

g l y c o l ,   b i s p h e n o l   A,  b i s p h e n o l   S,  d i p h e n o x y e t h a n e d i c a r b o x y l i c  

a c i d   and   p - h y d r o x y b e n z o i c   a c i d .   The  s p e c i f i c   p o l y e s t e r  

f i b e r   may  be  p r o d u c e d   by  c o p o l y m e r i z i n g   or  by  b l e n d i n g   t h e  

s p e c i f i c   p o l y e s t e r   c o n t a i n i n g   a  r e s i d u e   of  t h e   a b o v e - d e f i n e d  

f o r m u l a   w i t h   an  o r d i n a r y   p o l y e s t e r .   The  s p e c i f i c   p o l y e s t e r  

may  c o n t a i n   such   a  r e s i d u e   in  an  a m o u n t   r a n g i n g   from  1  t o  

30%  by  w e i g h t .  

In  t he   p r e s e n t   i n v e n t i o n ,   i t   i s   n e c e s s a r y   to  u s e ,   a s  

a t   l e a s t   t he   w a r p ,   a  f l a t   y a r n   of  a  p o l y e s t e r   c o n t a i n i n g   a  

s p e c i f i c   r e s i d u e   of  t h e   a b o v e - d e f i n e d   f o r m u l a .   As  t h e  

w e f t ,   a  f l a t   y a r n   of   an  o r d i n a r y   p o l y e s t e r   may  be  e m p l o y e d  

or  a  f l a t   y a r n   o f  a   p o l y e s t e r   of  t h e   same  t y p e   as  t he   w a r p ,  

c o n t a i n i n g   a  s p e c i f i c   r e s i d u e .  

The  f i n e n e s s   of  t h e   warp   or   t h e   w e f t   i s   n o t   c r i t i c a l ,  

b u t   i t   may  p r e f e r a b l y   be  50  to  100  d e n i e r .   I t   i s   p r e f e r r e d  

to   e m p l o y   t he   warp  and  t h e   w e f t   of  t h e   same  d e n i e r .   T h e  

m o n o f i l a m e n t   d e n i e r   of  t h e   warp  or  t h e   w e f t   i s   n o t   a l s o  

c r i t i c a l ,   b u t   i t   may  p r e f e r a b l y   be  1  to   5  d e n i e r .   The  w a r p  

d e n s i t y   of  t h e   b a s e   f a b r i c   may  v a r y ,   d e p e n d i n g   upon  t h e  

f i n e n e s s   of  t he   wa rp   and  t h e   s u r f a c e   s m o o t h n e s s   r e q u i r e d   o f  

t h e   r e s u l t i n g   a d h e s i v e   t a p e .  

The  r e s i n   l a y e r   may  be  a p p l i e d   to   one  or  b o t h   s u r f a c e s  

of  t h e   b a s e   f a b r i c .   For  t he   r e s i n   l a y e r ,   t h e r e   may  b e  

e m p l o y e d   p o l y o l e f i n s ,   s u c h   as  p o l y e t h y l e n e   and  p o l y p r o p y l e n e ,  

v i n y l   r e s i n s ,   such   as  s o f t   p o l y v i n y l   c h l o r i d e   and  p o l y v i n y l  

a c e t a t e   and  the   l i k e .   The  r e s i n   l a y e r   may  be  a p p l i e d   i n  

any  c o n v e n t i o n a l   m a n n e r ,   e . g .   by  l a m i n a t i n g ,   as  a  t h i n  

f i l m ,   or  by  c o a t i n g   or  s p r a y i n g ,   as  a  s o l u t i o n   in  a  

s u i t a b l e   s o l v e n t .  

The  b a s e   f a b r i c   h a v i n g   t h e   r e s i n   l a y e r   a p p l i e d   i s   t h e n  

h e a t   t r e a t e d   a t   a  t e m p e r a t u r e   in  a  r a n g e   f rom  250  to   3 5 0 ° C .  

P r e f e r a b l y ,   t he   h e a t   t r e a t m e n t   i s   c a r r i e d   o u t   f o r   0 . 5  

to  5  s e c .   The  h e a t   t r e a t m e n t   may  be  e f f e c t e d   by  means   of  a  



h o t   p l a t e   or  h o t   r o l l e r .   By  t h i s   h e a t   t r e a t m e n t ,   t h e  

e l o n g a t i o n   of  t he   y a r n   of  p o l y e s t e r   f i b e r s   c o n t a i n i n g   a  

s p e c i f i c   r e s i d u e ,   as  d e f i n e d   a b o v e ,   i s   g r e a t l y   l o w e r e d .   I n  

t h e   c a s e   w h e r e   t he   t e m p e r a t u r e   of  t h e   h e a t   t r e a t m e n t   i s  

l o w e r   t h a n   2 5 0 ° C ,   a  d e s i r e d   e l o n g a t i o n   can   n o t   be  o b t a i n e d  

in  t h e   r e s u l t i n g   a d h e s i v e   t a p e   by  a  c o n t i n u o u s   h e a t  

t r e a t m e n t .   I f   t he   t e m p e r a t u r e   i s   h i g h e r   t h a n   3 5 0 ° C ,   t h e  

r e s u l t i n g   t a p e   may  have   d r a w b a c k s   in  t h a t   t h e   s t r e n g t h   a n d  

e l o n g a t i o n   w i l l   be  t oo   low,   and  t h e   r e s i n   l a y e r   w i l l   b e  

d e f o r m e d   or  f o a m e d .   I f   t h e   h e a t   t r e a t m e n t   t i m e   i s   l e s s  

t h a n   0 .5   s e c . ,   t he   h e a t   t r e a t m e n t   may  be  i n s u f f i c i e n t ,   a n d  

i f   t h e   h e a t   t r e a t m e n t   t i m e   i s   more  t h a n   5  s e c . ,   t h e r m a l  

d e g r a d a t i o n   may  o c c u r .  
As  t h e   r e l e a s i n g   a g e n t   and  t h e   a d h e s i v e ,   any  c o n -  

v e n t i o n a l   r e l e a s i n g   a g e n t s   and  a d h e s i v e s   common  t o  

p r e s s u r e - s e n s i t i v e   a d h e s i v e   t a p e s   may  be  e m p l o y e d .  

The  p r e s s u r e - s e n s i t i v e   a d h e s i v e   t a p e   h a v i n g   t h e  

c o n s t i t u t i o n   as  m e n t i o n e d   h e r e i n a b o v e   h a s   t h e   f o l l o w i n g  

a d v a n t a g e s .  

1.  The  c o s t   i s   low  b e c a u s e   t h e   t a p e   can   b e  

c o m p o s e d   e n t i r e l y   of  p o l y e s t e r .  

2.  No  r e d u c t i o n   in  t h e   wet   s t r e n g t h   o c c u r s .  

3.  The  t h i c k n e s s   i s   e v e n ,   t h e   s u r f a c e   i s  

s m o o t h ,   and  t he   a m o u n t   of  t h e   a d h e s i v e   t o   be  u s e d   i s   s m a l l .  

4.  P a r t i c u l a r l y ,   i t   i s   e a s y   to   t e a r   in  t h e  

c r o s s w i s e   d i r e c t i o n   and  t h e   r e s u l t i n g   t o r n   e d g e   i s   s m o o t h .  

The  p r e s e n t   i n v e n t i o n   w i l l   be  f u r t h e r   i l l u s t r a t e d   b y  

t h e   f o l l o w i n g   n o n - l i m i t a t i v e   e x a m p l e s .  

E x a m p l e   1 

A  b a s e   f a b r i c   was  p r e p a r e d   by  m i x - w e a v i n g   u s i n g   a  f l a t  

y a r n   of  75  d e n i e r / 2 4   f i l a m e n t s   ( h a v i n g   a  s t r e n g t h   o f  

3 .8   g / d   and  an  e l o n g a t i o n   of  31%)  of  a  m o d i f i e d   p o l y e t h y l e n e  

t e r e p h t h a l a t e   h a v i n g   2  mole%  of  5 - s o d i u m - s u l f o i s o p h t h a l i c  

a c i d   as  t h e   warp  and  a  f l a t   y a r n   of  75  d e n i e r / 3 6   f i l a m e n t s  

( h a v i n g   a  s t r e n g t h   of  5 .1   g /d   and  a n  e l o n g a t i o n   of  30%)  o f  

p o l y e t h y l e n e   t e r e p h t h a l a t e   as  t h e   w e f t .   The  f a b r i c   had  a  

warp   d e n s i t y   of  53  y a r n s / i n .   and  a  w e f t   d e n s i t y   o f  



64  y a r n s / i n .   The  u l t i m a t e   e l o n g a t i o n   in  t he   l e n g t h w i s e  

d i r e c t i o n   of  t he   f a b r i c   was  a b o u t   26%  and  t he   f a b r i c   c o u l d  

n o t   be  t o r n   by  h a n d .  

A  p o l y e t h y l e n e   f i l m   h a v i n g   a  t h i c k n e s s   of  40  µm  w a s  

l a m i n a t e d   w i t h   t h e   b a s e   f a b r i c   by  a p p l y i n g   the   f i l m   o n t o  

t h e   f r o n t   s u r f a c e   of  t h e   f a b r i c   and  s u b j e c t i n g   them  to  h e a t  

t r e a t m e n t   a t   315°C  f o r   2  s e c .   The  u l t i m a t e   e l o n g a t i o n   i n  

t h e   l e n g t h w i s e   d i r e c t i o n   of  t h e   l a m i n a t e d   f a b r i c   w a s  

r e d u c e d   to  a b o u t   13%.  T h u s ,   t h e   l a m i n a t e   c o u l d   be  e a s i l y  

t o r n   by  hand  and  t h e   t o r n   edge   was  v e r y   s m o o t h .  

Then ,   t he   l a m i n a t e d   f a b r i c   was  c o a t e d   w i t h   a  r e l e a s i n g  

a g e n t   on  i t s   f r o n t   s u r f a c e   and  w i t h   an  a c r y l i c   r e s i n   t y p e  

a d h e s i v e   on  i t s   b a c k   s u r f a c e   to  o b t a i n   a  p r e s s u r e - s e n s i t i v e  

a d h e s i v e   t a p e .   The  r e s u l t a n t   a d h e s i v e   t a p e   had  a  t e a r i n g  

s t r e n g t h   of  270  g  in  t h e   c r o s s w i s e   d i r e c t i o n ,   w h i l e   t h e  

t e a r i n g " s t r e n g t h   in   t h e   c r o s s w i s e   d i r e c t i o n   of  t h e   b a s e  

f a b r i c   was  1080  g,  as  m e a s u r e d   by  t h e   m e t h o d   of  J IS   L  1 0 9 6 .  

E x a m p l e   2 

A  p r e s s u r e - s e n s i t i v e   a d h e s i v e   t a p e   was  p r e p a r e d   b y  

r e p e a t i n g   t he   p r o c e d u r e   in  E x a m p l e   1,  e x c e p t   t h a t   t he   s a m e  

f l a t   y a r n   as  t h a t   u s e d   as  t he   warp  i n  E x a m p l e   1  was  a l s o  

u s e d   as  t he   w e f t .   The  r e s u l t a n t   a d h e s i v e   t a p e   e x h i b i t e d  

t h e   same  t e a r i n g   s t r e n g t h   in  t he   c r o s s w i s e   d i r e c t i o n   a s  

t h a t   in  E x a m p l e   1  and  t he   t o r n   edge   of  t h e   r e s u l t a n t   t a p e  

was  v e r y   s m o o t h .   F u r t h e r ,   t h e   t a p e   e x h i b i t e d   t he   s a m e  

t e a r i n g   s t r e n g t h   in  t h e   l e n g t h w i s e   d i r e c t i o n   as  t h a t   in  t h e  

c r o s s w i s e   d i r e c t i o n .  

E x a m p l e s  3   t h r o u g h  1 0 ,   C o m p a r a t i v e   E x a m p l e   1 

A  p r e s s u r e - s e n s i t i v e   a d h e s i v e   t a p e   was  p r e p a r e d   as  i n  

E x a m p l e   1,  u s i n g   as  t h e   warp  a  f l a t   y a r n   of  p o l y e t h y l e n e  

t e r e p h t h a l a t e   h a v i n g   c o p o l y m e r i z e d   a  s p e c i f i c   r e s i d u e   a s  

shown  in  T a b l e   1  i n s t e a d   of  5 - s o d i u m - s u l f o i s o p h t h a l i c   a c i d .  

The  p r o p e r t i e s   of  t h e   r e s u l t a n t   i n t e r m e d i a t e   b a s e   f a b r i c  

and  a d h e s i v e   t a p e   a r e   shown  in  T a b l e   1 .  







E x a m p l e s   11  and  12,  C o m p a r a t i v e   E x a m p l e s   2  and  3 

The  p r o c e d u r e   as  in  E x a m p l e   1  was  r e p e a t e d   by  v a r y i n g  

t h e   h e a t   t r e a t m e n t   c o n d i t i o n s .   The  p r o p e r t i e s   of  t h e  

i n t e r m e d i a t e   b a s e   f a b r i c   and  t h e   r e s u l t a n t   a d h e s i v e   t a p e  

a r e   shown  in  T a b l e   2 .  





1.  A  b a s e   f a b r i c   f o r   a  p r e s s u r e - s e n s i t i v e   a d h e s i v e  

t a p e   c o m p r i s i n g   as  t h e   warp  a  f l a t   y a r n   of  p o l y e s t e r   f i b e r s  

c o n t a i n i n g   a  r e s i d u e   of  the   f o l l o w i n g   f o r m u l a   in  t h e  

m o l e c u l a r   c h a i n :  

in   w h i c h   X  i s   - S O 3 N a ,   - X ' ,   -OR,  -R'   or  -OAr ,   X'  i s   h a l o g e n ,  

R  a n d   R'  a r e   i n d e p e n d e n t l y   a l k y l ,   Ar  i s   an  a r o m a t i c   r a d i c a l  

w h i c h   may  o p t i o n a l l y   be  s u b s t i t u t e d ,   m  i s   1  to  3,  n  a n d   l  

a r e   i n d e p e n d e n t l y   0  to   2,  and  t h e   b o n d i n g   p o s i t i o n s   of  t h e  

- ( C H 2 ) n -   and  - ( C H 2 ) l -   may  be  o r t h o - ,   m e t a -   or  p e r a - p o s i t i o n s .  

2.  A  b a s e   f a b r i c   a c c o r d i n g   to   c l a i m   1,  w h e r e i n   s a i d  

r e s i d u e   i s   c o n t a i n e d   in  an  a m o u n t   of  1  to   30%  by  w e i g h t .  

3.  A  b a s e   f a b r i c   a c c o r d i n g  t o   c l a i m   1,  w h e r e i n   t h e  

w e f t   i s   c o m p o s e d   of  o r d i n a r y   p o l y e s t e r   f i b e r s .  

4.  A  b a s e   f a b r i c   a c c o r d i n g   to   c l a i m   1,  w h e r e i n   t h e  

w e f t   i s   c o m p o s e d   of  p o l y e s t e r   f i b e r s   o f   t h e   s a m e - t y p e   a s  

t h a t   of  t h e   w a r p .  
5.  A  b a s e   f a b r i c   a c c o r d i n g   to  c l a i m   1,  w h e r e i n   t h e  

warp   and  t h e   w e f t   h a v e   i n d e p e n d e n t l y   a  f i n e n e s s   of   50  t o  

100  d e n i e r .  

6.  A  b a s e   f a b r i c   a c c o r d i n g   to   c l a i m   5,  w h e r e i n   t h e  

warp   and  t he   w e f t   have   t h e   same  f i n e n e s s .  

7.  A  p r e s s u r e - s e n s i t i v e   a d h e s i v e   t a p e   c o m p r i s i n g   a  

b a s e   f a b r i c   a c c o r d i n g   to  a n y  o n e   of  t h e   p r e s i d i n g   c l a i m s   1 

t h r o u g h   6,  to   w h i c h   a  r e s i n   l a y e r   i s   l a m i n a t e d ,   a  r e l e a s i n g  

a g e n t   i s   a p p l i e d   o n t o   one  s u r f a c e   of  s a i d   l a m i n a t e d   f a b r i c  

and  an  a d h e s i v e   i s   a p p l i e d   o n t o   t h e   o t h e r   s u r f a c e   of  s a i d  

l a m i n a t e d   f a b r i c .  

8.  A  p r o c e s s   f o r   p r e p a r i n g   a  p r e s s u r e - s e n s i t i v e  

a d h e s i v e   t a p e   c o m p r i s i n g   a p p l y i n g   a  r e s i n   l a y e r   o n t o   a  b a s e  

f a b r i c   a c c o r d i n g   to   a n y  o n e   of  t h e   p r e c i d i n g   c l a i m s   1 

t h r o u g h   6,  h e a t   t r e a t i n g   the   b a s e   f a b r i c   h a v i n g   t h e   r e s i n  



l a y e r   a p p l i e d   a t   a  t e m p e r a t u r e   of  f rom  250  to   350°C  f o r  

s e v e r a l   t e n t h s   of  a  s e c o n d   to   s e v e r a l   s e c o n d s ,   and  t h e n  

a p p l y i n g   a  r e l e a s i n g   a g e n t   o n t o   one  s u r f a c e   of  s a i d   t r e a t e d  

f a b r i c   and  an  a d h e s i v e   o n t o   t h e   o t h e r   s u r f a c e .  

9.  A  p r o c e s s   a c c o r d i n g   to   c l a i m   8,  w h e r e i n   t h e   h e a t  

t r e a t m e n t   i s   c a r r i e d   o u t   f o r   0 .5   to   5  s e c o n d s .  

10.   A  p r o c e s s   a c c o r d i n g   to   c l a i m   8,  w h e r e i n   t h e   r e s i n  

l a y e r   i s   a p p l i e d   o n t o   t h e   b a s e   f a b r i c   by  l a m i n a t i n g   as  a  

t h i n   f i l m   or  by  c o a t i n g   or  s p r a y i n g   as  a  s o l u t i o n   in  a  

s u i t a b l e   s o l v e n t .  
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